2/27 

09/723,362 
(Replacement Sheet) 



SERVO 
TRACK 



la 



#2 



MOVE TO STARTING TRACK 



I 



-200 
£-202 



WRITE HALF OF THE TIMING MARKS (1,3,5...) 



STEP OUT FRACTION OF TRACK 



204 
206 



TRIGGER ON ODDS, WRITE EVENS (0,2.4...) 



T 



STEP OUT FRACTION OF TRACK 

I 



-208 



TRIGGER ON EVENS, WRITE ODDS 



210 



fig. 2 A 



PATH1 PATH2 



26 



11 



#0 



7 



PATH3 



24 



T45 



40, 



42 



44 



20 



#59 #0 



#1 #2 #3 
SECTOR INDEX 

fig. 2B 



#4 #5 



St 

■ / 



3/27 

09/723,362 
(Replacement Sheet) 




v 4/27 

09/723,362 
(Replacement Sheet) 




5/27 

09/723,362 
(Replacement Sheet) 




6/27 



09/723,362 
(Replacement Sheet) 



CN 

CL 



m 

< 



CL 



ml 



o 

=1*5 

CL 
CO 



=*ta 
CL 



CO I 



X 

UJ 



Ol 
< 

en 

ZD 
CO 



CN 

— =tfc 
=tte CL 
CL CO 

u 



U_ I, 

5 § 



Ti- 
ro =**= 
=*= CL 
CL CO 



UJ UJ 

< < 

ZD 



UJ 



or 



>Z5tO 

cetzz 
uj_jq: 

CO Q. UJ 
CCQCL 



ULJ 

OQ 
>3C0 



or 

COCL 



m 

GL 



UJ 
LU — S 

< 2 CC 
^CkUJ 

9u5<^> 
tr <l~ 

CL 

UJ 

%£^UJ 



ceocL 



UJ 

c5 LtJ 
^ ZD 

<UJ 
UJ-5 
CC -2 



^ UJ 
OQ 
>=>C0 

CO Q_ UJ 



ZCL 



UJ 
Ct 



3 



00 CO CO CO 



m 

UJ 

o 
< 

u_ 
ct: 

Z3 
CO 



7/27 

09/723,362 
(Replacement Sheet) 




8/27 

09/723,362 
(Replacement Sheet) 




V 

fig. 5A 




DISK 
CENTER 

fig. 5B 



T 54 4*- D 

I READ/WRITE I 



TP 50 



fig. 5C 



TP 52 



9/27 

09/723,362 
(Replacement Sheet) 




TP 76 



READ 
ELEMENT 

62 





02'- 



TRACK 
CENTER 



TP 72 



TP 74 



fig. 6B 



10/27 

09/723,362 
(Replacement Sheet) 




INDEX 80 

fig. 7B 



11/27 

09/723,362 
(Replacement Sheet) 



INDEX 




59 0 1 2 3 4 5 



SECTOR INDEX 

■ fig. 5 



12/27 

09/723,362 
(Replacement Sheet) 



MEASURE READ/WRITE DELAY = DRWO 
MEASURE READ/WRITE NON-PARALLELISM = DSO 



I 



WRITE EVEN TRIGGER PATTERNS ON ST #0 
SET INDEX CORRECTION Ic =0 



100 




MOVE HEAD FRACTION OF TRACK WIDTH 



I 



WRITE ALTERNATE TRIGGER PATTERNS 



105 A 



106A 



MEASURE AND STORE EACH 
INTERVALS I HF AND I FH 



10GB 



102 
103 

104 
105B 



LJz. 



MEASURE TIME 
FROM TP TO INDEX 



I FH INTERVALS COMPUTE 
CLOCK ALGORITHM DELAY 



I HF INTERVALS COMPUTE 
READ/WRITE DELAY 



I 



1 



106C 



COMPUTE INDEX 
CORRECTION 



£ 



COMPUTE DELAY VALUES FOR EACH INTERVAL 



108 




I 




CHECK TRACK COUNT 



107 

COMPLETED 



fig. 9 



13/27 



09/723,362 
(Replacement Sheet) 



1000 



"2. 



1002 



1004 




( START ) 


i 


r 


STARTUP 
(FIG. 11) 








READ 
(FIG. 13) 


1 





STEP 
(FIG. 17) 



1006 



11 



1008 



2j 



70/0 



WRITE 
(FIG. 18) 






N=N+1 




r 




14/27 



09/723,362 
(Replacement Sheet) 



STARTUP 
( START ) 



MEASURE INITIAL 
VALUE OF SD (SDO) 



■1100 



MEASURE OR CHOOSE IT 



SET VI = VI NOMINAL 



SET 


IS = IT 


I 


•* 


SET 


N =0 




SET 


IC = 0 




SET 


HFS. HFC 


= 0 


SET 


LAIE = 0 




SET 


I AC U) = 


0 FOR ALL i 


SET 


ALL TPV 


U) = FALSE 


SET 


NINT 





1102 



1104 



1106 



1108 



1110 



WRITE INITIAL SET OF SPACED 
TRIGGER PATTERNS AT INTERVALS 
TI (i) VITH FIRST TP NEAR IT 

VITH RESPECT TO INDEX 



MEASURE MI( 0 ) AT TP (o) 




1112 



T 



SET TS = O 

1 



1114 



MEASURE INTERVAL AT TP/* 
(FIG. 12) K) 



1116 



11 




15/27 



09/723,362 
(Replacement Sheet) 



C START ) 



MEASURE INTERVAL AT TP (i ) 



MEASURE INTERVAL MI (i ) AT TP (i ) 

I 



■1200 
1202 



CORRECT MI FDR PREVIOUS INVALID 
TP(s)-^MI (;) = MI (i) + TS 



1206 



1204 



1212 




1 



TS = MI (i) - TI (i) 
TPV(j)= FALSE 



TS = 0 
TPV (i) = TRUE 

VI = VInominol 



1214 





UPDATE LOCAL AVERAGE 
INTERVAL ERROR 



■1216 



1210 




fig. 12 



16/27 



09/723,362 
(Replacement Sheet) 



READ 



C START > 1300 1310 



1312 



1302 



i = 2 



i = i — Nint 



MEASURE INTERVAL AT TP n\ 
(FIG. 12) 



MEASURE 
AND UPDATE 
INDEX ESTIMATE 
(FIG. 14) 



1304 



1306 



I 



= i + 1 




COMPUTE 
ALGORITHM 
CORRECTION 
(RANDOM 
ERROR 
CORRECTION) 
AND 
TARGET 
INTERVALS 
(FIG. 16) 



CORRECT MEASURED 
INTERVALS 
(FIG. 15) 

I 



COMPUTE HALF/FULL MEASUREMENT 
HFM=[ E CMIhffl-ECMIfhco] A 




Nint 



T 



1318 



UPDATE HALF/FULL ERROR 
HFS (N) = HFS (N _ 1} + g [HFM-HFS 



T 



1320 



COMPUTE DELAY CORRECTION 

ALL 

HFC = bp(HFS N ) +biSHFS (N) + bd (HFS (N) -HFS (N _ w) ) 






r 


1322 




COMPUTE NEW SYSTEMATIC DELAY 
SD = SDO + HFC 






fig. 13 



17/27 

09/723,362 
(Replacement Sheet) 



MEASURE * UPDATE INDEX ESTIMATE 



C START ) 



1400 




MEASURE TIME INTERVAL FRDM INDEX TD FIRST 
AVAILABLE NON-FAKE TP AFTER INDEX 
(TYPICALLY Tp(0) OR (Tp(1)); SET IM = MEASUREMENT 



1404 



1408 



TPIND 



1402 



1406 



TPIND=TPIND+1 
IM=IM-TI (TPINDJ 




UPDATE INDEX ESTIMATE 
(AVERAGE) 
IS=IS + FCIM-IS) 



1410 




END] 



fig. u 



18/27 

09/723,362 
(Replacement Sheet) 



( START ) CORRECT MEASURED INTERVALS 



COMPUTE INDEX CORRECTION 



-1500 




1506 



1509 



i = i + 1 



IF FULL TD HALF 
ICMI (i) = MI (i) -IC (N) 

ELSE 

ICMI (i) = MI (i) *IC (N) 



1510 




£ 



CDMPUTE AVERAGE INTERVAL 
Nint-1 
AI = ElCMIj/Nint 
0 




1508 




fig. 15 



19/27 



09/723,362 
(Replacement Sheet) 



COMPUTE ALGORITHM CORRECTIONS 
AND TARGET INTERVALS 



C START ) 



\ 


r 


CDMPUTE ALGORI" 
(RANDOM ERROI 
AC 


rHM CORRECTIONS 
R CORRECTION) 

0) 



COMPUTE INTEGRAL 
ALGORITHM CORRECTIONS 
IAC ( ;)= IAC (i )+AC(i) 

I 

COMPUTE TARGET INTERVALS 
TI(;)=CMI(i)+ s(i)*AC(i)+ t(i)«IAC(i) 




fig. 16 



20/27 

09/723,362 
(Replacement Sheet) 



STEP 



C START ) 

I 1702 



INITIATE STEP 



/T/ 1712 

±3 



T 



i = 2 



-1704 



1706 



MEASURE INTERVAL AT TP (i) 



YES 




1708 



1710 



21/27 

09/723,362 
(Replacement Sheet) 



( START ) 

37^ 



WRITE 



1802 
1820 



LA 



MEASURE AND 
UPDATE INDEX 
ESTIMATE 
(FIG. 14) 




i = 0 



1800 



MEASURE INTERVAL AT TP (i ) 



1804 



i = ODD? (EVEN?) 
[WRITE REVS ALTERNATE 
ODD AND EVEN] 



YES 



1814 



i = i + 1 



WRITE NEW TP (i+1) at 
TI (i+1) -SD-TS + n • LAIE 



I 



1808 



CMI 



TI (i+1) _t (i+1) ' IAC (i+1) — £ 



I 



CMI (i+2f CMI (i+2)" s (i+1) '^(i+l) 



1812 




1810 



1822 



MEASURE AND 
UPDATE INDEX 
ESTIMATE 
(FIG. 14) 



YES 



MEASURE INTERVAL AT TP( 0 ) 
(FIG. 12) K } 



1816 



1818 



MEASURE INTERVAL AT TP/,) 
(FIG. 12) 1 ' 




1824 



fig. 18 



22/27 

09/723,362 
(Replacement Sheet) 



#2 



5 #1 



o 
> 

CO " 











TP118 


















-« — T114 »- 


-* — T116 > 





4 5 6 
SECTOR INDEX 



/iy- 19 



23/27 

09/723,362 
(Replacement Sheet). 




24/27 

09/723,362 
(Replacement Sheet) 



r 



V— 



K— TI24— *H TI46 K— 

TI45 



88 89 0 1 



132 



|/Si 



150 

3 4 5 6 



K-TI35 *\< TI57-H 




88 89 0 1 2 3 4 5 6 




fig. 20 B 



25/27 

09/723,362 
(Replacement Sheet) 



SERVO 
TRACK 




#1 #2 
SECTOR INDEX 

fig. 21 



26/27 

09/723,362 
(Replacement Sheet) 



CM 



V 



CL 



O 
**: 
Q_ 
CO 



A 



=*te 



X 
LU 
Q 



LlJ 

o 
< 

Lu 

q: 

ZD 
CO 



CM 

=*te Ql 
Q. CO 



«- CM 



n CO 



02 



m 

CO 

1! 



q: 

LlJ 

Of UJ 



LU < 

tZ CL 

ct: 



a: 

LU 

o< 

LU 



CO 

Ldgg 

> LU i_ 
CL 



CO 

£: >lu 
>co^ 



CO 

tZ">LU 

>co< 

CL 



LU uj 

< < < < 

Lu U. U. 

G£ CC Ql CC 

=> =3 =5 =3 

O CO CO CO CO 



LU 
O 
< 

Li- 
ce: 

ZD 



27/27 

09/723,362 
(Replacement Sheet) 



r 



READBACK 
SIGNAL " 



COMPARATOR 
LEVEL 



COMPARATOR 
OUTPUT 



t 

Tp 



fig. 23 



